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PROPER NET HAULING CAPACITY

IN DAILY SERVICE

ALL WEIGHTS AND TYPES OF LOCOMOTIVES
ON ANY GRADE

From Level to B28 feet per Mile
According to the Actual Records of Practice on Numerous American Railways.

BEING TABLE 170 OF *‘ THE ECONOMIC THEORY OF THE LOCATION OF RAILWAYS,'’ BY A. M. WELLINGTON, M. AM. Soc. C.E.

Correct to nearest ton for 1-4 adhesion and 8 1bs. volling friction on tangents, even half-tons being
dropped. These nnits are nsed as those giving results most nearly corresponding with the actual work of locomotives in
practice. Higher adhesion, up to [-3 the weight on drivers, is realized in tests, but not in daily work. Lower rolling friction,
down to 3 or 4 Ibs. per ton, is realized occasionally in the same way, but the engines cannot be loaded correspondingly and do
their daily work.

Appiicable to either long or short tons, or any other unit, if the weights of engine be supposed to be given in
tons of the same kind. The table gives simply, in effect, the ratio of net load behind engine to the total adhesion, assumed
at 1§ the weight on drivers, for each even ton of adhesion, or each 4 tons on drivers. Intermediate weights can be
interpolated by inspection.  Adding total weight (as assumed) of engine and tender given in the heading gives the gross
weight of engine and teain which an engine of any pattern whatsoever can take up any grade with 14 adhesion. T or
1-33 adhesion the gross load will be 3314 per cent. greater, and for 1-3 adhesion 2o per cent. less. The net load varies
slightly with the pattern of engine. For tank engines baving any given weight on drivers, correct the table by the
diff ;rence between its actual weight in service, and that assumed for an engine with tender, with same load on drivers, in
preparing this table.

The table gives the fair working capacity for locomotives in every-day service on de-facto grades of
the given rate, as evinced by the daily practice of many lines (see Table 138 of the volume above referred to). In single
tosts they will run some zo per cent. higher; in winter weather, about 10 per cent. lower. Otherwise any considerable excess
in reported loads above the following table indicates simply that the grades are not in reality as high as reported, but are
probably operated as momentum grades ; and any considerable deficiency indicates either carelessness in loading engines to
their capacity, or that the profile grades are in effect increased by unreduced curvature or stopping-points on the maximum
grade. Thus, a de-fucto level grade for operating purposes hardly exists in the world ; nor can it, except with a very unequal
tralfic enabling all curves and stations to be on a descending grade without impeding up traffic.

PASSENGER AND HIGH-SPEED TRAIN LOADS
Vary greatly from those of the table. The probable maximnm resistance on a level at varions velocities is given in the
following table (the first part of Table 166 of the ** Economic Theory of the location of Railways™). These resistances are
probably one-third too high for high-speed work under favorable conditions, but approximate very closely to the ordinary
working maximnm for which trains are loaded.

TRAIN RESISTANCE ON A LEVEL AS AFFECTED BY VELOCITY.

"’ d Torar WEIGHT oF Reststance Per SworTt ToN, FOR VELOCITIES.
Freight Trains. TraAIN Miles Per Hour.
TiRzve Eouw. . ¥ EQUATIONSOF RESISTANCE.
i Per Short Ton
ConsoripaTioNn ENGINE. Long Short &
Tous. Tons. 10 15 20 25 30
Engineedly ............ . a 70 78.4 4.82 .042817 3 9.10 14.47 21.04 31.59 43 34
S and 10 loaded cars.... 270 302 4 - .or51}”3 6.33 8.22 10.86 14.26 18.41
N 1208 'k e -3 470 52€. 4 & o109} 3 5.9t %) 9.18 11.53 14.63
s ST o e, 670 750 4 “ 4 00928V 2 5-75 6.91 8.53 10.62 13.17
o 8. "foe . % B eult 870 974.4 N i .008377° 3 5.66 6.70 8.17 10.0§ 12.35
8 S Seah e B P . 1070 1198.4 e 0078173 5.60 6.58 7.94 9.70 11.84
‘: I N 1570 1758.4 ety -oqbz ¥ 3 5.52 6.40 7.63 9.21 11.1§
p ¢ Jeopt F o 2070 2318.4 ¢ 4 .oob53i”3 5.47 6 2g 7). 38 8.80 10.70

formule per long ton, add 12 per cent.

TotarL WEIGHT ResisTANCE Per Swort Ton, For VELOCITIES.

Passenger Trains. oF TRAIN. EQUATION OF Miles Per Hour.
17 X 24 L R S T TR

AmericaN Excivg, nng hort er Short lon.

BLahe ™0 Tons. 15 20 I 25 30 40 50 60 70

Engine QUly. b S 4 50 56 4.821 03214473 12 05 17.68 | 24.91 33 75 | 56.25 | 85.318 | 120.54 | 162 32

4 and 2 cars. 00 112 @ 01875073 9.04 18.32 16.54 [ 21.70 | 34.82H" 1. 708N 7EeaaRitRab 70
i s T Oy 150 168 ‘y :t 0143172 8.04 10.54 13.75 | 17.68 | 27.69 | 40.53 | s6.25 | 74.82
. g BT 250 280 ‘¢ 4 oro07# 2 7-23 Q.11 | 11.52 | 14.46 | 21.96 | 31.61 | 42.39} 57.32
. : 12 :: 350 392 “ 4 .ooq181”% 6.8¢ 8.49 | t0.561 13.00 | 195t | 27.781 37.88 1 49.82
L 16 oy 450 | 504 4 oo833l? 6.70 8.16 | 1003 | 12.32 | 18.15 | 25.65| 34.82 1 45.65

For resistances and formule per long ton, ¢dd 12 per cent.

Weight of cars taken at 25 long tons, 56,000 Ibs. each, loaded.

Grades, however steep, affect fast trains very slightly unless long, or with stations on them or at their foot. Ordinary
undulations not over 50 or 6o ft. high are virtually eliminated by small fluctuations in high speeds (see ‘‘ Economic Theory of
the Location of Railways.” p. 346-375).

The approximate maximnm speed which any engine ecan attain in practice on any long
de-fucto gvadde at any speed may be determined as follows :

1. Take from the following short table the weight of train to be hauled.

2. Take from the main table the grade that the engine can haul it on at low speed, and subtract the actual grade from it.

3. Find from the following table the speed which increases the virtual grade by the amount of the difference thus obtained.

INCREASE IN VIRTUAL GRADE PER CENT. DUE TO INCREASE IN VELOCITY ABOVE
FREIGHT SPEEDS.

{Abstracted from Table 180 of the * Econnmic Thenry of the Location of Railways.’’)

WEIGHT Vevoctties iINn MiLEs Per Hour.
Kinp oF Train, OFTCO‘;:;S o % 1 =
(2000 1bs.) 20 25 30 40 50 60 70
En[?rine and 2 cars. 56 ©.22 0.43 0.68 5. 34 2.18 3.22 4.43
‘: :‘ :: 112 o 12 0 29 ©0.48 ©0.98 1.62 2.41 3.34
rt ‘: 8 e 224 0.06 0.18 ©.33 0.72 1.18 1.72 2.47
“ e 336 0.02 0.13 0.25 o.58 ©.99 1.49 2.09
16 448 0.0t 0.10 0.22 0.51 ©.88 3.34 1.88

Example 3. Eight-car train on 1.5 per cent grade. Heavy American engine can pull 224 tons at slow speed
on I.72 per cent. grade, or 0.22 per cent. above the actnal. This corresponds to but little more than a 25-mile per
hour maximum, by the above table

Example 2. ¥our car train, same grade and engine. Engine can pull 112 tons on 3.12 per cent. grade at slow
speed ; 3.12 — 1.50 = 1.62, corresponding by above table to 50 miles per hour.
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MaximuM WORKING LOADS FOR LOCOMOTLVES IN DAILY SERVICE (BEHIND THE TENDER) ON ANY GthN de-

L3

TABLE 170.

RATE OF GRADE, UNCOMPLICATED BY CURVATURE OR FLUCTUATIONS OoF VELOCITY.

Adhesion, ¥4.

Rolling friction, 8 Ibs.

power, behind tender.

Tons of 2000 Ibs, (see note, end of table).
Y™ hatio in fourth column x Y4 wi. on drivers = gross tractive power of any engine,

whick — wt. eng. and tender = net traz‘b.~

fw‘

Tot. weight eng and 1'ded tender—tons|| 52 58 [ 6o 64 67 ‘u 70 75 8a B
Weight engine only—tons ........ ... 31 37 37 42 38 43 46 51 55
Weight on drivers—tons..... ...... . 20 24 28 32 36 40 44 48
Tons tractive power (Y4 adh.).......... 3. 6. | 7. 8. 9% 10, 11. 12.
ade fmn 01 | Ry ‘American. Is and (0-wheel, idatians.
Rate of Grade ’ Total | Rafoaf American, Moguls and 10-wheel Cansalidatians, Mast'n.
Resm- gross w'gt H
5 g yiwo-wh| Extra . Ex: H
Peri|iEeet per{ AT Light. | Heavy. i 19 % 14. | Heavy it Average.| Heavy. |l 21 x
100, Mile. 11::;{ tpgf trg‘;;'eze 15 % z4. | 18 x 24. 10-wheel. Lt Mog.| Mogul. (P.R.R.). 20 X 24. | 21 x 24. j
! o P! 3 AR 1o o | R 24, | X2 i
Level 0 o0 8.0 250.00 1198 1442 1690 1935 2183 2430 2675 2920
.02 1.056 8.4 238 10 1138 1371 1607 1841 2076 2311 2544 2777
.04 2.112 8.8 227.27 1084 1306 1531 1754 1978 2203 2425 2647
.06 3.168 9.2 217.39 1035 1246 1402 1675 1890 2104 2316 2529
.08 4.224 9.6 208.33 990 1192 1308 1603 1808 2013 2217 2420
10 5 280 10.0 200.00 948 1142 1340 1536 1733 1930 2125 2320
12 6.336 10.4 192.31 910 1096 1286 1475 1664 1853 2040 2228
14 7.392 10.8 185.19 874 1053 1236 1418 1600 | 1782 1962 2142
.16 8.448 11 2 178.57 841 1013 1190 1365 1540 1716 1889 2063
;18 | 9.504 1.6 172.41 850 976__; | axdy = I3 Ts uss_« 1654 1821 1989
20 10. 360 _{_12.0 166.67 781 942 1107 1269 1433 1597 1758 1920 /
.22 11.616 12.4 161.29 754 910 1069 1226 2385 1543 1699 1855
24 12.672 12 8 156.25 729 879 1034 1186 1339 1492 1644 1795
.26 13.728 13 2 151.52 706 851 toar 1148 1297 1445 1592 1738
.28 14.784 13.6 147.06 683 824 969 1012 1257 1401 1543 1685
.30 15.840 14.0 142.86 662 799 940 1079 1219 1359 1406 1634
e 16.396 4.4 138.89 642 775 912 1047 1183 1319 1453 1587
.34 17.952 14.8 135.14 624 753 886 1017 1149 1281 1412 1542
.36 19.008 15.2 131 58 606 7HT 8o1 989 117 1246 1372 1499
.38 10.9611__ _15.6 128;21 589 ol Zer) | 8;,7 92 1087 _ 212 | 1335 | 1489
40 21 120 1_16.0 125.00 || 573 f‘)z 815 w6 1053 18 | 1300 | 1420 T 1538
',42 22.176 16.4 121.95 5,8 674 794 912 | 1031 1149 1266 1383
.44 23.232 16 8 119.05 543 656 773 888 | 1004 1120 1235 ‘ 1349
46 24.288 1753 116.28 529 640 754 866 980 1093 1204 1316
.48 25.344 17.6 113.64 516 624 735 845 956 1066 1175 1284
.50 26. 400 18.0 1.1y 504 6og 718 825 933 1041 1147 1253
.52 27,436 18.4 108.70 49t 504 701 806 91t 1017 1121 1224
.54 28.512 18.8 106.38 480 580 685 787 8go 994 1095 ‘ 1197
.56 29.3568 19.2 104.17 469 567 871 972 1071 1170
.88 | 30.624 | 19.6 102.04 ___ 458 554_ _ 8 950 1047 1144
.60 73:.@80__ 20.0 100.00 ‘5473 ‘ 542 833_ __ 930 1025 1120
.02 32.736 20.4 98.04 438 530 815 910 1003 1046
64 | 33792 | 20.8 96.15 429 519 798 8o1 983 1074
.66 34.848 2102 94.34 420 508 782 873 963 1082
.68 | 35.904 | 21.6 925A0 1 T 498 766 856 943 1031
.70 30.360 22.0 90.91 403 433 773 839 92§ 1011
.72 38.016 22.4 85.29 394 478 737 823 \ 907 991
.74 39.072 22.8 87.72 387 468 712 807 8go 973
.76 40.128 23.2 86.21 379 459 799 792 | 873 955
78 | 41.184 | 23.6 |  84.75 372 450 696 Il 777 857 937
BO | 42,240 | 240 83.33 365 | 442 683_‘ 763 842 920
.82 43.296 | =4 81.97 358 434 || 514 592 671 | 750 827 904
84 44.352 24.8 80.65 351 426 505 581 659 736 812 888
.86 45 408 25.2 7937 345 418 496 571 647 724 798 | 872
.88 46.464 25.6 78.13 339 411 487 561 636 711 784 | 858
90 , 47.522 | 26.0 76.92 333 404 478 551 625 699 771 843
.92 48 576 | 26.4 75-76 327 397 ; 470 542 615 688 758 829
.94 49.632 26.8 74-63 32t 390 462 533 6o5 676 746 816
.96 50.638 27.2 73-53 316 383 | 455 524 595 665 734 802
98 | s1.744 | _27.6 7246 310.let. 377" 8 447 516 585 655 722 789
305 | _ 37% 440 597 576 644 711 777
goale [IRAas 433 499 567 634 700 765
295 359 | 426 492 538 62 689 253
290 353 419 484 549 615 678 742
286 347 413 477 541 606 668 731
281 342 407 469 533 597 658 720
277 337 401 462 525 588 649 709
273 332 395 456 517 579 639 699
268 327 389 449 510 571 630 689
264 | 322 383 442 503 563 621 679
260 | 27 H 377 436 495 555 612 670
257 312 378 430 489 547 604 661 715
. ’ . 253 308 367 424 482 540 596 652 706
1.26 66,528 | 33.2 60.24 249 303 362 418 475 532 588 641 696
1.28 67.584 | 33.6 59.52 246 299 357 412 469 ‘ 525 580 634 687
1.30 68.640 34.0 | 58.82 242 295 352 407 462 518 572 626 678
1.32 69.696 | 34.4 58.14 239 | 291 347 401 456 || st 565 618 669
134 70.752 | 34.8 57-47 235 287 342 396 | 450 || 505 557 610 660
1.36 71.808 35.2 56.82 232 ‘ 283 338 391 444 498 550 602 652
138 | 72864 356 | 618 | 229 | 279 ll 333 | 385 | 43 402 | 543 | 594 643
1.40 73.920 | 36.0 55.56 226 2R 329 38 433 486_: 536 | 587 635
1.42 74.976 | 36.4 54-95 223 272 325 376 428 479 529 | 579 627
1.44 76 032 | 36.8 54.35 220 268 | 320 371 422 ‘ 473 523 572 620
1.46 77.088 | 37.2 53.76 217 265 316 366 417 468 516 565 612
1.48 78.144 | 37.6 53.19 214 261 | 312 362 412 462 s10 558 6as
1.50 79.200 | 38.0 52.63 211 258 ' 308 357 407 456 504 552 597
1.52 80.256 | 38.4 52.08 208 254 | 39 353 402 451 498 548 590
1.54 81.312 | 33.8 51.55 206 | 251 301 348 397 445 492 539 583
1.56 82 368 | 39.2 51 02 203 248 297 344 392 440 486 532 576
1.58 83.424 | 39.6 50.51 201 245 294 340 388 | 435 48t 526 570
1.60 84 480 | 40.0 50.00 168 242 290 336 383 | 430 475 520 563
1.62 85.536 | 40.4 | 4950 195 239 || 286 332 378 425 469 514 556
1.64 86.592 | 40.8 |  49.02 193 236 283 328 374 || 42 464 508 550
1.66 87.648 41.2 48.54 ‘ 191 233 280 324 370 | 415 459 502 544
1.68 88.704 41.6 48.08 148 230 277 321 366 411 454 497 538
1.70 8g.760 | 42.0 47.62 186 228 273 317 362 406 449 491 532
ity 2 9o 816 42.4 4781 T; 184 225 270 313 358 402 444 486 526
1.74 ot.872 | 42.8 46.73 182 222 267 310 354 397 439 481 520
1.76 92 928 | 43.2 46.30 179 220 264 306 359 393 434 476 515
1.78 93.984 | 43.6 | 45.87 || 177 | 217 261 303 346 389 430 470 510
1.80 95.940 | 44.0 45-45 175 215 258 390 342 384 425 465 504
1.82 96.096 44.4 ' 45.05 || 173 212 255 296 338 380 421 461 498
1.84 97.152 | 44.8 4464 || I 210 252 203 335 376 416 456 493
1.86 98.208 45.2 44.25 169 207 250 290 331 372 412 451 488
1.88 99.264 | 45.6 43.86 167 205 247 287 328 369 497 446 483
1.90 100. 320 46.0 43.48 ' 165 203 244 284 324 365 403 442 478
1.92 101.376 | 46.4 43-10 163 201 242 281 321 361 399 437 473
1.04 102.432 | 46.8 42.74 l 162 198 239 278 318 357 395 433 469
1.96 103.488 | 47.2 42.37 160 196 237 275 \ 34| 354 391 428 464
1.98 | 104.544 | 47.6 42 02 158 194 234 292 | 3rr |l 350 = 387 424 459
2.00 195.600 . 600 . 48.0 ! 41.67 15§_ 192 232 269 308 347 383 420 455
2.02 106 656 656 48.4 | 41.32 155 190 | 229 267 305 343 380 416 450
2.04 107.712 48.8 40.98 153 188 | 227 264 302 340 376 412 446
2.06 108,768 | 49.2 40.65 151 186 { 225 261 299 336 372 408 441
2.08 109 824 | 49.6 40.32 150 184 222 259 296 333 369 404 437
2.10 110.880 50.0 40.00 148 182 | 220 256 293 330 365 400 433
2.12 111.936 50.4 | 39.68 146 180 218 253 290 || 327 361 396 429




TaeLE 170.—Continued. .
MaxivuM WORKING LoADS FOR LOCOMOTIVES IN DAILY SERVICE (BEHIND THE TENDER) ON ANY GIVEN de-facto
RATE OF GRADE, UNCOMPLICATED BY CURVATURE OR FLUCTUATIONS OF VELOCITY.
Adhesion, 14. Rolling friction, 8 Ibs. Tons of 2000 Ibs. (see note, end of table).

BT~ Ratio in fourth column x Y4 wt. on drivers = gross tractive power of any sngine, whick — wt. eng. and tender = net tractive
: power, behind tender.

.

Tot. weight eng. and I'ded tender—tons [ 58 6o 64 67 70 75 80 87
Weight engine only—tons ........ . || 31 G 37 42 38 3 46 5t ss 62
Weizht on drivers—tons. ... -... 20 24 28 32 36 40 44 48 52
T = = o T—
‘Tons tractive power (44 adh) ......... 5. 6. ‘ 7. 8. 9. 10. 11, 12. 13.
v American. Moguls and 10-wheel. Consalidations Mast'n,
-}':au: of Grade. oral il Ratin of American [ oguls an wheel. ‘ ast'n
Resist- | gross w'gt o ] .
b J yio-wh Extra : Ex. H'y,
Per | Feet per Vs iglrnito Light. Heavy. [j Light 19 % 14. | Heavy PL’ hé Average.| Heavy. || 21 x 26.‘
e Mile, | |Ibs. per tractive RIS AN to-wheel. /¥ N EhlSiorult (2(; i Wil A ) 5
net ton. power. 17 X 24. 17 X 24. | 20 X 24. 4 19 x 30.
2.14 112.99z | s°8 |  39.37 145 178 216 251 287 324 358 392 425
2.16 114.048 | 51.2 39 o6 143 176 213 248 285 321 355 389 || 42t
2 18 115 104 51.6 38.76 142 k- 211 246 282 318 351 385 417
2.20 116 160 52 0 38.46 140 173 209 244 279 315 348 382 413
2.22 117.216 52.4 38.17 139 17t | 207 241 277 312 345 378 409
2.24 118.272 | 52.8 37.88 137 169 205 239 274 309 342 375 403
2.26 119.328 53.2 37 59 136 168 203 237 271 306 338 371 402
2.28 120 384 536 37.31 135 166 201 234 269 303 335 368 398
2.30 121.440 54.0 37 ©4 133 164 199 232 266 300 332 364 398
23z 122.446 | 54.4 36 76 132 163 197 230 264 298 329 361 301
2 34 123 562 54 8 36.50 130 161 195 228 261 295 326 358 387
2.36 124.608 | 55.2 36.23 129 159 194 226 259 292 324 355 384
2 38 125.664 | 55.6 35.97 128 158 192 | 224 257 290 321 352 381
L. 40 _126.720 | 56 o 35 7t 127 || 156 190 222 254 287 318 349 | 377
ZcE] 127.776 | 50.4 35.46 125 155 188 220 252 285 315 346 374
2.44 128.%32 | §6.8 35.21 124 153 186 218 250 282 312 343 371
2.46 129.888 ‘ 57 2 31.97 123 152 185 216 248 280 310 340 368
2.48 130 944 = 57.6 34.72 122 150 183 214 245 277 307 337 364
2.50 132 000 | 580 34.48 120 349 181 212 243 275 304 334 361
2.52 133.056 ‘ 58.4 34.25 119 147 180 210 243 272 302 33t 358
2.54 134.112 | 58.8 34.01 118 146 178 208 239 | 270 299 328 155
2.56 135 168 59 2 33.78 127 145 176 206 237 268 297 325 | 352
2.58 | 136 224_1 59.6 33.56 116 143 175, 204, 235 266 294 323 349
.60 | 137.85 ) 600 | 33,3 115 142 173 203 233 263 292 320 « 346
2.62 138 336 | 60 4 33.11 114 141 172 201 231 261 289 317 343
2.64 139.392 | 6o.8 32.89 12 139 170 199 229 259 287 315 341
2.66 140 448 | 61.2 32.68 111 138 169 197 227 257 284 312 338
2.68 141 504 | 61.6 32.47 110 137 167 196 225 235 282 310 135
2.70 142 560 | €2.0 32.26 109 223 253 280 307 332
2.72 143 616 | 62.4 32.05 108 221 250 278 305 330
2974 144.672 31.85 107 220 248 275 302 329
2.76 145.728 31.65 106 218 246 273 300 324
2.78 146 784 3145 105 216 244 271 297 33a)
2. 147.84> | 64. __31.25 104 214 242 269 295 319
2.82 148 896 | 64.4 31.06 | 103 213 241 267 203 317
2.84 149.952 | 64.8 30 86 102 211 239 264 200 314
2.86 151.008 | 65.2 30.67 101 209 237 262 288 312
2.88 152 o4 635.6 30.49 100 207 235 260 296 309
2.90 153.120 | 66.0 30.30 99 206 233 258 284 307
2.92 154.176 | 66.4 30.12 99 204 231 256 281 308
2.04 155.232 | 66.8 29.04 | 98 202 ! 229 254 279 j02
2.96 156.288 | 67.2 29.76 97 201 ! 228 252 277 300
2.98 157 344 67.6 29.59 | ) 199 22(i~ 250 275 298
3.00 158 400 | 68.0 29.41 95 168 224 249 273 208
3.05 16t.04 69.0 28.99 || 03 194 | 220 244 268 290
3.10 163.68 70.0 28.57 9t 190 216 239 263 284
3.15 166. 32 71.0 28.17 89 187 : 212 235 258 || 279
3.20 168. 76 72.0 27.78 87 183 | 208 231 253 | 274
3.25 171 6o 73.0 27.40 85 180 i 204 226 249 | 269
3.30 174.24 74.0 27.03 83 176 200 222 244 264
3.35 176 88 75-0 26.67 ‘ 8t 173 ‘ 197 218 240 260
3.40 179.52 76.0 26.32 8 170 [ 193 215 236 255
3.45 182 16 TEAS) 25.97 | 78_ 167___ 190 211 232 251
3.50 184.80 78.0 | 25.64 76 164 | 186 207 228 246
3.55 187.44 790 | 2§.32 75 161 | 183 204 224 | 242 I
3.60 190 of 80.0 25.00 73 158 ‘ 180 200 220 || 238
3.65 192.72 81.0 24.69 71 155 | 177 197 216 234
3.70 195.36 82.0 74.39 70 153 174 193 213 1‘ 230
3.75 198.00 83.0 24 10 68 150 171 190 209 226
3.80 200. 64 84.0 23.81 67 147 168 187 206 223
3.85 203.28 85.0 23.53 66 145 165 184 202 219
3.90 205 92 86.0 23.26 64 142 163 181 199 215
3 95 208.56 _87 o | 22.99 | 63 140 1€0 178 196 212
4.00 2t1.20 88.0 22.73 62 b 138 & 157 175 193 | 208
4.05 213 84 89.0 22.47 6o 135 155 172 190 { 205 -
4.10 216.48 go.o 22.22 ! 50 133 352 169 187 202
4.15 219 12 | 91.0 21.98 58 131 ‘ 150 167 184 199
4.20 221.96 9z.0 21 74 57 129 147 164 181 | 196
4.25 224.40 93 o 21,51 56 127 145 162 178 193
4-30 227.04 94.0 21.28 54 125 143 159 175 || 190
4.35 229.68 95 © 21.05 53 122 140 157 173 187
4.40 232.32 96 o 20 83 52 120 138 154 170 || 184
4.43 234.06 | 97.0 20.62 | 5T L0 W x36_ 152 167 181
4.50 237.60 08.0 20 41 50 g i 134 150 165 178
4-55 240 24 | 09.0 20.20 | 49 11§ 132 147 | w62 || 175
4.60 242 88 | yoo.o 20.00 48 113 130 145 160 ! 173
4.65 245.52 | 101.0 | 19.80 47 111 l| 128 143 158 170
4.70 248.16 | 102.0 1a.61 46 109 | 126 141 155 ‘! 168
4.75 250.80 103.0 ‘ 19.42 45 108 124 139 153 165
4.80 253.44 104.0 19.23 i4 106 . 122 137 51 163
4.85 256 o8 | 105 o 19 03 43 104 120 135 149 161
4.90 258.92 | 106.0 18.87 42 103 [ 119 133 146 158
4.95 261.36 107.0 18.69 41 101 g 131 144 | 156
5.00 264.00 | 108.0 18.52 43 100 : 115 129 142 : 154
5.2 274.56 | 112.0 17.86 | 37 04 ,‘ 109 121 134 145
5.4 285.12 116.0 l a7r2q 34 88 102 115 127 ‘ x5
5.6 295.68 120.0 16.67 3T 83 | 97 108 120 ‘ 130
5.8 306 24 124.0 16.13 29 78 91 102 114 123
6.0 316.80 128.0 15.62 i 26 74 86 97 107 116
6.2 327.36 132.0 15.15 24 69 81 92 102 110
6.4 337.92 | 3136.0 1471 22 6s 77 87 97 ‘ 104
6.6 348 48 | 140.0 14.29 19 62 73 82 9r | 99
6.8 359.94 | 144.0 13.80 | 17 58 69 78 B¢ 94
7.00 369.fo 148.0 13.51 l 16 i 65 74 82 89
7.2 380.16 152.0 13.16 ‘ 14 51 62 70 78 | 84
7.4 390.72 156.0 12.82 12 48 58 66 | 74 8o
7.6 401.28 160 o 12.50 10 ! | 45 | 55 62 ’ 70 75
7.8 411.84 164.0 12.20 | 44 | 52 59 . 66__ 72
8.00 422.40 _168.0 11.90 | 4 | 49 56'_ 63 -l 70
8.2 432.96 172.0 11.63 38 ' 46 53 | 6o 64
8.4 443 52 176.0 11.36 35 ‘ 44 50 | 56 61
8.6 454 o8 180.0 T 30T ze 41 47 53 57
8.8 464 64 184.0 10.87 3t 39 45 soll| 54
9.00 475.20 | 188.0 10.64 29 { 36 42 | 48 52!
9.2 485.76 192.0 10.42 27 l 34 40 45 48
9.4 496.32 196.0 10.20 25 | 32 57 42 46
9.6 506.88 200.0 10.00 23 ’ 30 35 40 43
9.8 517.44 | 204.0 oreo) | J 21 | 28 33 38 40
10.00 | s28.00 | 208.0 962 || ... 20 I 26 3t | 35 | 38
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